Li et al. Supplementary Fig. 1 . Length distribution of PacBio subreads. The long reads were generated from 93 SMRT cells using PacBio Sequel platform, equal to ∼139-fold coverage of K0326Y genome (2.16 Gb) with a N50 subread of 16.6 kb. The x-axis showed the read length and the y-axis was the read density. Supplementary Fig. 2. Genome assembly pipeline and chromosome layout. (a) Flow chart of K0326Y genome assembly. The PacBio long reads were assembly by Falcon into 1,221 contigs. After correction, the contigs were integrated into 870 scaffolds with the information of Bionano optical maps. The gaps were filled with PBJelly. Given the synteny of maize genomes, K0326Y pseudomolecules were generated with the integration of B73 and GBS tags. (b) Ideograms of K0326Y pseudomolecules. More than 88% of the assembled genome was constituted of contigs longer than 3 Mb shown as blue bars, while the left was shown as light green in the left track. The right track showed positions of 438 gaps in the pseudomolecules, including 165 gaps with estimated sizes from optical maps (orange) and 273 gaps (purple) without size determination. Source data underlying Supplementary Figure 2b are provided as a Source Data file. Supplementary Fig. 4. Phylogeny of LTR retrotransposon families in maize inbred lines of K0326Y, B73 and Mo17. (a) Ty1/Copia. (b) Ty3/Gypsy. The radius length represented copy number of repeats. The yellow, green and blue lines were corresponding to B73, Mo17 and K0326Y, respectively. Supplementary Fig. 5. Characterization of centromeres in K0326Y. The Manhattan plot showed the copy numbers of CentC (156-bp tandem repeats) in each chromosome. The heatmap showed the distribution of CRM (centromere-related long terminal repeat) in a 4-Mb window. Source data are provided as a Source Data file.
. The alignment of GBS tags against the assembled K0326Y genome.
The orange lines indicated that GBS tags were aligned to the K0326Y. The top green horizontal line showed GBS tags and the bottom blue line indicated K0326Y genome. W64Ao2 was crossed in 2017 and selfed to generate F 2 population in 2018. The opaque and vitreous kernels were selected based on the o2 modifier1 of qr27 (two copies of 27-kDa genes).
The pooled DNA samples were subjected to BSA-seq. Two sets of QPMs and o2 mutants (K0326Y and W64Ao2, CM105Mo2 and CM105o2)were used to generate differentially expressed genes (DEGs). Combined with the sequence variations, the QTL regions and DEGs, as well as prior knowledge, we generated candidate o2 modifiers and proposed a model of mechanism of endosperm modification. 
